Although there is little sign of ciliary injection, there is a considerable amount of keratitis punctata, which is increasing. It has been impossible, as yet, to detect any foreign body in the globe. The vitreous and fundus appear to be normal. No help has been obtained from examination with the slit-lamp. The foreign body is nonmagnetizable on testing with the giant-magnet. An incision in the sclera is suggested, with an attempt to seize the fragment, after permission has been obtained to excise the eye in case of failure.
Mr. BERNARD CRIDLAND said he had had a case in which a piece of copper, a fragment of a percussion cap, had entered the eye. He could see it, and believed be would be able to remove it easily. He opened the globe and made what he thought would be a successful grab at the foreign body with sclerectomy forceps, but failed to secure it. Keratitis punctata had not developed in that case. He did not think that in the present case one should attempt to remove the foreign body through an opening, even though it might be localized by the skiagram.
POSTSCRIPT.-Futrther report.-The eye was enucleated, no attempt being made to remove the foreign body. Mr. Charles Yow, pathologist at the Royal Eye Hospital, reports as follows: The eye was frozen and was divided sagittally. A fine strand of bright copper wire, 9 mm. in length, was seen to be lying behind and against the ciliary body in the outer half of the eye. There was no apparent pathological change in the vitreous or around the copper wire.
Demonstration of the Cheiroscope. By E. E. MADDOX, M.D., F.R.C.S.
SQUINT-TRAINING is a subject about which opinion is at the moment divided into two extremes, one that it is always successful, the other that it is never so. The truth lies between the two. It is of great value in selected cases when made sufficiently intensive and prolonged.
Before speaking of the cheiroscope, I wish to pay a tribute to Mr. Worth for his amblyoscope which has for many years been facile princeps among squint-training apparatus and which, together with its "mounted daughters," the synoptiscope and synoptophore-will continue to fill its post of honour.
The cheiroscope approaches the problem from a different and complementary angle, on the simple principle of pressing the hand into service to educate the eye.
In infancy the hand and eye mutually perfect their training by trial and error.
The name of the cheiroscope (from " cheir," the hand, and "skopio," I look) indicates that its object is to rehearse this early process when a squinting eye needs re-training.
That the educational understanding between the two organs does not cease in later life is well illustrated by Colonel A. E. J. Lister's published case of a girl, aged 8, blind from birth. After extraction of the cataract, Colonel Lister observed: "It was very interesting to watch the child learning to see, as at first she had to feel an object in order to identify it, and then she learned to recognize it by seeing it " (Trans. Ophth. Soc., 1928, xlviii, 96) . The utility of the hand in helping the eye could scarcely have a better illustration. The cheiroscope is simplicity itself, consisting only of two lenses or prismospheres suspended over a drawing surface ( fig. 1 ). The pattern shown is provided with a double mirror, suspended midway between the lenses, and capable of being swung to either side. There are four ways of using it, which we may describe as those of (1) the " covered mirror," (2) the " absent mirror," (3) the " oblique mirror," and (4) the " vertical mirror." In the first, the mirror hangs perpendicularly and is de-mirrorized by a cover which is white or black to match the colour of the drawing surface ( fig. 2 ). Then a picture, laid on one side of the partition thus formed, may have its displaced image drawn, or traced over, on the other side. One eye sees the picture, the other the pencil that draws it (see fig. 3a ). I lay great stress on drawing, however elementary the skeleton diagrams may be. Children soon tire of merely looking at the same pictures over and over again, for the wandering mind characteristic
of childhood is generally accentuated in squinters. But give a child something to draw or do with his hand, and then see with what intensity he bends to his task, quite forgetful of his environment, especially if the task is an ever-fresh one. The eye belonging to the hand is tempted to the spot with which the hand is occupied and does its best to help it, even though it only wakes up to do so gradually, while, I r--ll.
at the same time, the surgeon learns what the child's brain is doing by watching the hand. It is this kind of intensive effort that the cheiroscope seeks to cultivate, for without mental concentration little is effected.
What happens is this. The relaxation of accommodation by the lenses causes crossed diplopia of the two halves of the drawing surface, so that they move together, bringing objects laid upon them into proximity or fusion, as required. Thus, a bead beneath one eye can have a ring, seen by the other eye, placed apparently round it by the child, as in fig. 3 . Small toy animals, each seen by a different eye, can be made to kiss each other, or, if similar, be blended into one, or the child can place a ring round one, or feed it, or even draw it. Worth's diagrams make quite good pictures for drawing, the child tracing over what is really the image of the picture.
In the cheiroscope we make great use of the attention-arresting effect of motion. The principle is well understood by animals; for instance, birds know that if they lie still they are not likely to be seen by the hawk. With the cheiroscope, one or both objects can be kept in movement, as when a fly, butterfly, or mouse, is moved about on one half of the drawing surface by the teacher, while the child moves a spider, butter-fly net, or cat, on the other half to try and catch it. The surgeon can move his finger on one side while the child attempts to place its own finger on the moving image, which appears beneath the other eye. In an earlier form of cheiroscope, called the "eye-wakener," which I showed at Oxford last year, but which, having no mirror, is not available for convergent squint, the prisms are adjustable and rotatable, so as to make the images appear to wobble, a principle worth adopting in this instrument.
It is a great advantage not to be limited to one set of pictures. The pictures may be cut out of the numerous children's books and periodicals, Christmas cards, cigarette cards, and so on, and can be collected by the children themselves in great variety. All kinds of exercises, besides drawing, will occur to a resourceful teacher, sympathetic with the child mind and yet able to control it. Thus, the picture of a pretty little girl on one side can have a bead necklace painstakingly constructed round its neck by the child, bead by bead, held in forceps, one eye all the time seeing the little girl, and the other the beads. A fierce open-mouthed lion on one side can be fed by red beads on the other, first placed in its mouth, and then gently wheedled, by a paint-brush, down its cesophagus into its paunch; when this is well filled by a number of different beads, it may be assumed that he is well fed. Green beads can be used for feeding a cow, and be brought up again for chewing the cud. The possible exercises are limited only by the teacher's ingenuity, while continual variation sustains the child's interest.
For the second (absent mirror) method, we remove the mirror completely and scatter a number of beads and rings over the whole of the drawing surface. The child, provided with a pair of forceps, is told to pick up the beads and put them in the rings. Some it can pick up quite easily, while others are " fairy beads," being images only, and thus resist all its efforts. A coin placed in the centre ( fig. 4 ) will appear double, and if the child be told to insert another object between the two images it will place it to one side or other of the coin, according to whichever eye is the master eye at the time.
To cultivate fusion, later on, we revert again to the covered mirror, when two similar beads or brass rings make a good start, one on each side of the covered Fic. 5. mirror, and they can be drawn slowly apart by an almost invisible hook. Dominoes make excellent objects for this purpose, because, as the dots are different on the two images, we can tell whether there is fusion or not by the combined number of dots seen on the single image. Again, ordinary stereograms, as made for stereoscopes, can be cut in half, one half being laid on one side, motionless, while the child adjusts the other half to agree with it. While, however, the" covered mirror " method is excellent for eyes that are nearly straight, it is not available for pronounced squints, because with them the visual lines meet the floor of the instrument too close together and leave little room for any play with moving objects. Here, the third, or "oblique mirror" method comes to the rescue (fig. 5) . A slanting mirror is placed beneath one eye so as to leave the other eye free to roam over the whole floor of the instrument, thus resembling a one-sided Wheatstone stereoscope, the other side of which, however, .is replaced by a drawing surface. The mirror can be set at any angle. The most useful is probably 40' from the vertical, where it is held by a catch (fig. 6 ). This requires a picture carrier sloped 100 from the vertical. The exact slope of the picture carrier is calculated to allow the image of the picture to fall horizontally on the floor of the instrument. Any other angle would make it slant ( fig. 7 ). For example, with a mirror 20 from the vertical, a p)icture must have a slope of 40°from the horizontal, as the rule at which I have arrived is that the angle of the picture from the horizontal must be double that of the mirror from the vertical.
Owing to the lateral inversion caused by a mirror, onlv symmetrical pictures, such as front faces of men or animals, boxes, vases, bird-cages, etc., are suitable for l fusion exercises with the oblique mirror. For drawing purposes this limitation does not exist, since it is then immaterial whether a face or animal looks east or west. A second mirror. as in fig. 8 , would meet the inverting difficulty, but I have not thought it worth while so far.
A rotating wheel on the picture carrier has been devised; on this one animal may appear to chase another, as for example a spider after a fly.
The fourth method is that of the " vertical naked mirror," which is suitable for convergent squints of very high degree. For extreme cases, both surfaces of the mirror can be used, and since each mirror causes lateral inversion, the images are congruous and can be fused. For lesser squints, a single surface is more convenient, and in either case the vertical mirror method has the great advantage of a flat surface on each side for beads, small toy animals, or other solid objects which the picture carrier cannot support.
The two essentials for squint training are perseverance and concentration. It makes a difference whether we knock at a front-door softly or loudly, and sometimes we have to knock repeatedly before it opens. It is so With the brain. Exercises may seem to have no effect for some time, and then suddenly succeed, the effect being cumulative, each one, though apparently disappointing, contributing to the final end. I need hardly add that squint-training is not a single-handed affair, but is greatly helped by the four already familiar measures, refraction, occlusion, prisms and operation, to which it, in turn, is helpful.
The full correction of refraction goes without saying. Bifocals, with about I 5 D. added for the reading portion, have the double advantage of lessening accommodation and its associated convergence, at reading distance, and in distant vision of compelling the eyes to look a little higher than they otherwise would do, thus bringing into play the well-known tendency for squint to lessen on looking up.
Prolonged continuous occlusion of the fixing eye should, if possible, precede the training, the occluder being transferred to the squinting eye during school hours. During the first part of the training it is also valuable, until the fusion faculty is awakened fully. Then the correction of hyperphoria by prisms is important. Javal's plan of never letting both eyes be naked at the same time is undoubtedly based on right principles, since for all the time that the "good " eye is free, it is inhibiting the vision of the squinting eye and confirming its amblyopia. It is true that parents, loving to enjoy the little faces of their children, naturally object to occlusion, but with judicious explanation they should be sensible enough to see that the future is more important than the present.
There is no need to wear a completely opaque occluder. One made of translucent, slightly milky celluloid would be best, almost allowing the eye to be seen through it, and yet sufficiently impairing the form sense to stultify the vision. I would suggest that in most cases 'amblyopia, ex anopsia," is a misnomer. The suppressed vision of a squinting eye is not due to want of seeing (anopsia) but to seeing too much, and because its vision is a nuisance the brain blinds it. It would be more truly called " amblyopia, ex dysopsia."
The shell, like Mr. Doyne's occluder, should, however, completely surround the eye, allowing no chink.
Temporary prisms to lessen subjectively the amount of squint are of great value as soon as fusion desire has been awakened, or has been acquired by instruments. They lessen the jump to permanent fusion.
Lastly, when best to operate is a difficult question. When non-operative means are given the first innings, and prove almost certain to be unsuccessful, or to require so long a stretch of time as to jeopardize eventual efficiency of the brain-eye, operation is desirable as s6on as it becomes inevitable, regardless of the youthfulness of the patient. If good strong fusion is obtained and strengthened by exercises, there is little or no fear of the eye turning outwards in later life, thouglh, in the case of very young children, it is perhaps prudent to mention the possibility that a final adjustment might be necessary in a few years' time, owing to the early age at which the operation was performed. The youngest patient on whom I have operated was a boy aged sixteen months, who had a squint of 35°. I sometimes wonder if I deserved so good a result, for the eyes have been straight ever since.
Discussion.-Mr. ERNEST CLARKE said it had been suggested that the addition to be given for the bifocals should be the latent hypermetropia. For instance, if under atropine the child had 3 D. of hypermetropia and he came out of the atropine only accepting 1 D., then 2 D. were added to the lower portion of the bifocal. Mr. Maddox had said that he added 11 D. in every case; was this the best according to his experience ?
With reference to the occlusion of the good eye. Of course, the old plan of placing a clip) over the glass was useless and he quite recognized the fact that the occlusion should be carried out all day, if possible, but, in his experience, the parents would not consent to this. He generally arranged that the child should have the eye occluded during meals and for an hour afterwards. He would like to know if, in Mr. Maddox's opinion, that was sufficient. The cheiroscope was certainly a most ingenious and delightful instrument, but, of course, a surgeon could not give the proper time to its use and must rely upon someone who had been trained for that purpose.
Mr. BERNARD CRIDLAND asked what Mr. Maddox called "full correction " of the refraction error. Mr. Worth bad said that one should correct to within 0 -50 of the total amount of hypermetropia present, and he would like to know whether Mr. Maddox corrected as fully as that.
His own experience as to occlusion was that the best results came from occluding the eye all day long, and he applied rubber plaster to stick the lids together. It was borne well by the child, and there was no question of peeping behind it. In a week's time it often resulted in an improved vision from 'w to 6i.
Mr. 0. GAYER MORGAN asked what was the earliest age at which the possession of a sense of fusion could be recognized, as it was much simpler to train this sense if the eyes were straight and the " blinding" effect on the squinting eye was then overcome. He advocated early operation before training.
Mr. E. R. CHAMBERS asked at what age it was possible to correct any existing hyperphoria in the squinting child, and by what means the error was investigated.
Mr. DAVID WILSON said that the gap between the age of children seen at Welfare Centres and that of the school child (5 years) ought to be noted so that early cases of squint could be continuously followed up.
MIr. E. E. MADDOX (in reply) said that if the non-squinting eye was treated by atropine continuously, then a full + 3 D. addition, at least sometimes, should be made for the lower segment of that bifocal. He only prescribed atropine, however, when the parents objected to complete occlusion. Atropine, though valuable as far as it went, did not wholly obliterate the noxious influence, through the brain, of one eye upon the other. Occlusion of the non-squinting eye, as a preliminary measure to either training or operation, could not be too constant, and he remembered a boy, aged 7, whose vision improved from 6 to 5 in three months with treatment by complete occlusion only. The reason he advocated so low a bifocal addition as + 1 5 D. in the absence of atropine, was that he did not like extreme measures, since children ran about, and it was not wise to limit their vision too much. It was enough addition to give the squinting eye the benefit of its handicap for objects below the dividing line, yet not enough to incommode the child seriously.
As to the question of how large a part of each day there should be occlusion, the ideal was often not attainable, owing to educational requirements, or the difficult nature of some spoilt children, so that half measures, such as the wearing of a shell at mealtimes, had often to be reluctantly used. If ophthalmic surgeons generally would advise full measures, parents would soon be educated to expect them, but if one ophthalmologist ordered thorough occlusion, while the next gave a lighter sentence, naturally the latter would be preferred. It was not sufficiently realized that a recovered eye lasted for life, while a large part of school education did not. The rational plan was that advocated by Javal, namely, never to have both eyes released from cover at the same time. During school hours, the shell should be over the squinting eye, but for the rest of the day it should be over the non-squinting one. Plaister would be worth trying, but did not the child sometimes pull it off ? [Mr. C(RIDLAND: " I have never seen a child pull it off."] Collodion applied to the long eyelashes of the upper lid, to seal them down, might be worth a trial as a mode of occlusion.
With regard to the age at which we might reasonably foretell whether fusion sense was regainable, this depended on the varying intelligence of different children, and we often had surprises, so that we could not be sure about obtaining fusion until we had obtained it.
Many exercises must be tentative to this end. There were two classes of alternating squint said to date from birth. In Mr. Worth's " essential " kind there was no fusion faculty to cultivate, and training was only wasted. In other cases, however, the mechanism seemed to be present, though unused, and in some of these success was attained, as for example, in a recent case of a girl, aged 12, on whom he (the speaker) had operated. The parents thought that the defect dated from birth, but after operation, a prolonged series of exercises produced not only fusion, but complete depth perception. Of course, the parents' observations about the " dating from birth " may not have been correct.
He agreed that squint training was much more advantageously instituted after the eyes had been operated on.
As to the age at which it was possible to measure hyperphoria in children: with modern instruments it was easy to do so approximately quite early in life, especially after a course of training, for the exercises seemed to wake up the brain as well as the eyes. Parents and teachers often spontaneously remarked on the brightening of the child's mind. With the cheiroscope, if a ring, e.g., was placed on one side, and a bead apparently in its centre, on the other, it was easy to see if one was higher than the other. The synoptiscope also supplied evidence, and so did the rod test, as to how much hyperphoria was present.
The length of time for which the training should be continued depended very much on whether one was making headway. If improvement was steadily, even if slowly, taking place, it was always worth going on with it, if practicable, as even a little " eye property" was valuable property.
As to the use of atropine, sometimes one had to concede this method to parents, since it did not temporarily disfigure the face like a shell, or subject the eye.to unnatural confinement (which however did no harm). When the shell was impracticable, the next best thing was to use atropine, but, as Mr. Worth emphasized, in the fixing eye only.
